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THE RELATION OF PHYSIOLOGY TO 
OTHER SCIENCES’ 


Our subject of physiology has developed so rapidly 
during the last few decades, has taken so definite a 
place among the sciences and has such intimate rela- 
tions with other subjects, that its position as a branch 
of natural knowledge is one of some general interest. 

Physiology has a threefold appeal—as the master- 
key of medicine its practical value is self-evident, as 
a science it has now a distinctive position, while its 
relations to philosophy command the attention of all 
thoughtful men. We will consider it, for convenience 
sake, from these three standpoints. 

From the earliest times, physiological knowledge, 
whether known by that name or not, has had the 
closest association with medicine. It would indeed be 
difficult to imagine any great advance in the one that 
was not immediately reflected in the other. Their 
methods, though necessarily different, are convergent, 
their meeting-point being the disclosure of normal 
functions. It is the business of the physician to at- 
tend to the urgent call of pain and disease, and to use 
for their relief such information as he has at his dis- 
posal. As he does so he observes, compares and draws 
conclusions on the basis of which a theory of the 
eausation of the disorder may be built. The clinical 
observations and deductions drawn from them give a 
basis of rational physiological theory from which we 
have learnt that a state of disease is never a thing 
in itself, but is always a result of a quantitative 
change in some physiological process, an increase or 
diminution of something that was there to begin with. 
Reflection upon the observed bodily states in, say, a 
fever, jaundice, diabetes, nephritis or even mental 
disorders, reveals only overaction or underaction of 
some physiological function as the feature which dis- 
tinguishes the affected from the normal individual. 
It is perhaps easier to speak of the normal than to de- 
fine it. In the long run, the normal is the description 
given by a majority of individuals of their own build 
or behavior. It is abnormal to have unequal legs, to 
be eight feet high or to believe the earth is flat; but 
as no two individuals are exactly alike the definition 
of normality is more a matter of a statistical average 
than of precise definition. 


1 Address of the president of Section I.—Physiology. 
British Association for the Advancement of Science, 
Glasgow, 1928. 
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Disease is a departure from the normal which 
threatens life or which in some way reduces its value. 
The physician’s duty with regard to it is a threefold 
one; he must diagnose, prognose and treat. In diag- 
nosis and prognosis he relies chiefly on past experi- 
ence, and must also bring great skill and judgment to 
bear on each particular case. The symptoms of dis- 
ease which enable him to make a diagnosis are very 
often of an adaptative or compensatory nature, and 
the application of physiology to the problems of medi- 
cine is often of considerable value from this point of 
view, since it teaches that the mere alleviation of 
symptoms may be quite the wrong way to attack the 
problem. In cardiac or renal dyspnea, for example, 
the exaggerated breathing is of an adaptative nature 
—the patient is not ill because of the overbreathing, 
but overbreathes in consequence of the disease and 
would possibly succumb if he did not. More usually 
the meaning of symptoms is less clear, and it is the 
difficulty of recognizing the underlying causes of dis- 
ease which makes the practice of medicine at once so 
exquisitely difficult and so fascinating. 

In treatment, too, two important principles arising 
from actual observation receive support from physio- 
logical knowledge. One is that the consequential 
alterations which take place in the course of the dis- 
ease are of the nature of adaptations which tend to 
restore the function to normal; these adaptations take 
the form of increase or diminution of some particular 
factor, of hypertrophy or atrophy often of some defi- 
nite organ, always of some function—it is, in fact, 
the Vis medicatriz of the older physicians, the under- 
lying principle of expectant treatment. The other 
principle is that nearly all positive measures of treat- 
ment, including drugs, produce their effects by aug- 
menting or restricting some function or other. 

The applied aspects of physiological knowledge 
concern the related subjects of hygiene and preventive 
medicine, medicine, surgery and veterinary and agri- 
cultural sciences in their widest senses. 

Investigations on diet, ventilation, industrial fatigue 
and on the contraction of and resistance to infections, 
soundly based on the fundamental principles of physi- 
elogy, have done much to make conditions of life 
more tolerable for the present generations than for 
their predecessors. Few medical students at the pres- 
ent tiine become acquainted with those severe or fatal 
cases of rickets, seurvy, diabetes or pernicious anemia 
which we all knew could be seen in the wards of any 
large hospital twenty years ago, and this gift of life 
and health to the afflicted is the grateful offering of 
physiological research to its respected parent, medi- 
eine. 

No aspect of scientific activity is so generally mis- 
understood as that which concerns the making of dis- 
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coveries, and in matters of medical research ignorang 
is particularly widespread. 

The popular idea seems to be that an investigato, 
sets out with the intention of making a particular djs. 
covery, such as a new element, or a cure for a certgjy 
disease, but every scientific worker knows that re 
discovery, as distinct from invention, is never achieyej 
in this way. A discovery is the process by which ay 
idea of new relationships is revealed, and involves two 
factors, observation and reflection. The origin may 
be a chance observation which suggests a hitherto up. 
appreciated relation, and leads to the formulation of 
a hypothesis which, if possible, is then deliberately 
tested by experiment. The history of the discovery 
of insulin may be given as an illustration. The fun. 
damental discovery here was made by a chance ob. 
servation that removal of the pancreas produced dia- 
betes; from that time onwards it was evident that if 
the missing pancreatic function could be replaced 
eure would be possible, and it was justifiable delib- 
erately to search for some means of doing this. But 
the search was in vain until another new idea came 
into physiology by reason of the discovery of the ex- 
istence of autacoids. From this point on all was clear 
in theory, and it is no detraction from the merit of 
subsequent work to say that the final happy result de- 
pended principally upon inventive technique and 
manipulative skill, and only in a lesser degree upon 
discovery. 

Discoveries are infrequent, in a sense fortuitous, 
and often dependent on rare qualities of intellect as 
well as on accurate observations, and they mostly 
come out of the fullness of time. 

We all feel great pride in recalling that one of the 
greatest of all discoveries, which has recently been 
celebrated at the tercentenary of the publication of 
William Harvey’s famous book “de motu cordis,” was 
made in our own country. Here was a genuine reve- 
lation that put old facts in a new light. It is of in- 
terest to reflect that the hospital at which Harvey was 
a physician had been carrying on its work as such for 
over 500 years at the time his discovery was made. 
What fundamental changes in the outlook of the phy- 
sician and surgeon has that hospital seen during the 
ensuing 300 years in consequence of his revelation! 
And what further mutations in thought and practice 
will it have witnessed when Harvey stands as a beacon 
half-way in its eventful history? For we are privi- 
leged to live in times pregnant with opportunity for 
the science of medicine. 

Incidentally it has been claimed, with more audacity 
than insight, that experiments upon living animals 
serve no useful purpose, and it has even been pre- 
tended that Harvey had no need for such experiments 
in the classical researches which formed the founda- 
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mus of physiology and gave reason to physic. Yet 


( , have Harvey’s own words... . “At length, and 
- ysing greater and daily diligence, having frequent 
r ourse to vivisections, employing a variety of ani- 


is for the purpose, and collating numerous obser- 
| BB tions, I thought that I had attained to the truth, 
| at 1 should extricate myself and escape from this 
| pyrinth and that I had discovered what I so much 
: sired, botn the motion and the use of the heart and 
eries.” i 
The experimental method, which was revived by 
arvey, now forms the permanent basis of physio- 
vical as of medical knowledge, and in spite of all 
iticisms must obviously remain so. Riolan, in ad- 
mncing against Harvey the criticism that “it is a 
ockery to attempt to show the circulation in man by 
he study of brutes,” was, as Gley has recently re- 
arked, “already employing the argument, if it can 
» called one, which is encountered under the pen of 
he antivivisectionists of all times, and which illus- 
ates the diuturnity of ignorance and folly.” 
Let any one with sufficient acquaintance with physi- 
logy try to write an account of such of the main 
acts concerning the functions of the heart and of the 
reulation as are most valuable in medicine, without 
eference to any fact obtained directly or indirectly 
y animal experimentation, and he will find his essay 
very sorry one indeed: for no doctor can use a 
ethoscope, feel a pulse, take a blood-pressure, ad- 
hinister a hypodermic, give an anesthetic or a trans- 
usion, perform any modern operations or indeed 
uke any steps in diagnosis, prognosis or treatment, 


















rom the results of animal experimentation and ob- 
xinable in no other way. And every medical man, 
en those few who for various reasons prefer the 
ublicity of an antivivisection platform to the ob- 
urity to which they are properly entitled, knows 
hese things perfectly well, and if he practices, acts 
pon them every day of his life. 

Another useful application of physiological knowl- 
ige is that of the science of ventilation, including the 
se of mine rescue apparatus, which began to take 
lape during the eighteenth century in the hands of 
tephen Hales, while a little later Joseph Black, a 
rofessor, be it noted, of medicine and chemistry in 
is ancient University of Glasgow, discovered carbon 
lioxide, and Priestley oxygen. The use of submarines, 
f oxygen sets for aviators and mountaineers, of gas 
‘spirators and eaissons and the means for the scien- 
fie study of industrial fatigue and of athletie per- 
ormances, have all descended as practical outcomes 
bf this respiratory physiology. 

To take another example in more recent times one 
nay mention Joseph Lister, a cherished link between 






























rithout utilizing at every turn knowledge derived © 


SCIENCE 261 


University College, London, and the University of 
Glasgow, that indefatigable experimenter who made 
as valuable contributions to physiological knowledge 
as to surgery. The revolution in surgical technique 
which we owe to his largely physiological investiga- 
tions is as striking as the changes in the outlook of 
medicine introduced by Harvey. Erichsen, a teacher 
of Lister, had said not long before that operative sur- 
gery had reached the limit of its perfection and that 
the surgeon’s knife would never safely penetrate such 
parts as the brain, chest or abdomen. 

The subject of pharmacology is very closely con- 
nected with physiology, on the one hand, and thera- 
peuties, on the other. As a branch of physiological 
work it has the highest scientific as well as practical 
importance; for the study of the mode of action of 
drugs by providing a means of studying the effect of 
definite chemical alterations in the environment on the 
reactions of the living cells can not fail to serve as a 
powerful instrument of physiological research. Ra- 
tional therapeutics, based on the results of pharma- 
cologieal study, also will carry into the wards the 
spirit of true scientific investigation, and the provi- 
sion of beds in some hospitals for the use of the pro- 
fessor of therapeutics is an indication that definite 
progress is being made in this direction. Such an 
advance has not come before it is needed. If the 
medical practitioner is to compete successfully with 
osteopaths, chiropractors and other similar unquali- 
fied persons, he is most likely to do so by only pre- 
seribing treatment with proper scientific basis. He 
should be able to form some opinion with regard to 
the claims of advertisers of remedies who contribute 
so large a share towards his daily mail deliveries, and 
many of whom would be unable to exist were it not 
for the fact that the average doctor is often as easily 
deceived with their pseudo-scientifie puff as any lay- 
man. 

If physiology may with pride point to the way in 
which it has contributed to the development of medi- 
cine, surgery, hygiene and veterinary science, it must 
with gratitude acknowledge that its inspiration has 
largely come from them too. A clinical friend of 
mine has written that “physiology can only come to 
the aid of medicine with becoming modesty, and with- 
out overweening dogmatism. There is no finality 
about either, but they can cooperate usefully . . .” 
and I thoroughly agree with him, not only because I 
recognize, as a physiologist, that my subject has been 
nourished largely by the problems of the bedside, but 
also beeause I think that modesty is the only attitude 
compatible with the ignorance of all of us when we 
view the handiwork of nature however revealed. 

At this point I should like to digress a little to say 
a few words about the training of medical students in 
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physiology. This has two objects in view, first, to 
equip these students with a grasp of physiology such 
as will enable them later on to build a proper rational 
knowledge of medicine and surgery; second, to en- 
courage them further to advance medical and surgical 
knowledge, and in special eases physiology itself. 
With certain reservations, I do not think that these 
two objects are at all imcompatible at the present 
time. 

A hundred years ago the common portal of entry 
into the medical profession was by a preliminary ap- 
prenticeship, begun at the age of about fourteen, to a 
doctor or apothecary, as often as not in the country. 
This lasted for five years, after which it was usual for 
the student to “walk the hospitals” at some great cen- 
ter, the chief in London being St. Bartholomew’s and 
Guy’s Hospitals. Here he could also attend some lee- 
tures on anatomy (including physiology), botany, 
medicine, surgery and midwifery and there were also 
courses of dissections. The requirements of licensing 
bodies were, however, fragmentary. The College of 
Physicians had no definite curriculum of professional 
study before 1845. In Scotland physiology was in- 
corporated, as the “Institutes of Medicine,” with 
some teaching of general pathology and elementary 
clinical medicine. 

The medical students of Dickens—for example, Bob 
Sawyer, who “eschewed gloves, and looked upon the 
whole something like a dissipated Robinson Crusoe” 
—were caricatures of the students of this period. 

There were few medical students in England out- 
side of London a century ago; Oxford and Cambridge 
together averaged six medical graduates a year. 
Edinburgh produced about 100-120. In England it 
was only the handful of university men who received 
anything like a preliminary education before entering 
the hospital. 

A notable step was taken in London with the foun- 
dation of University College, then called the Univer- 
sity of London. In his introductory address at the 
opening of the university in 1827, Sir Charles Bell 
said: “With respect to our students, the defects of 
their mode of education are acknowledged on all 


hands. They are at once engaged in medical studies 


without adequate preparation of the mind; that is to ~ 


say, without having acquired the habit of attention to 
a course of reasoning; nor are they acquainted with 
those seiences which are really necessary to prepare 
for comprehending the elements of their own profes- 
sion. But in this place this is probably the last time 
they will be unprepared, for example, for such sub- 
jects as we must touch to-day. In future, they will 
come here to apply the principles they have acquired 
in other classrooms to a new and more useful sci- 


ence.” 
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In the first year 165 students entered the ney a 
lege, and classes were held in chemistry, 2O0logy 
anatomy (and physiology) and on various clini 
subjects. 

Jumping forward now about forty years to 1g 
we find the curriculum has expanded very mud, 
First, there came the influence of Liebig and chen, 
istry, and by about 1850 or 1860 we find chemistry 
mostly inorganic, a regular requirement by all lice 
ing bodies. A chemical laboratory was first «, 
structed at St. Bartholomew’s for instance in 194 
The University of London now required at a py 
clinical examination a knowledge of chemistry, }yj, 
any, natural philosophy, anatomy, organic chemistry, 
physiology and materia medica. A contempory 
writer gives an account of the students of this perio 
from which it appears that the medical student hy 
since changed more in appearance than in ways, {ir 
he says that the principal aim of some of them wy 
preservation of their glossy hats and exquisite coy. 
tails, gloves and sticks, while the throwing of pape 
balls was already an established tradition amoy 
them. 

Although lectures on physiology are mentioned 
this time, there was no separate chair of physiology i 
England until 1874, when Sharpey, who had ben 
professor of anatomy and physiology at University 
College, was succeeded by Burdon Sanderson as tlk 
first professor of physiology. The first practiced 
classes in physiology were held there by a pupil of 
Sharpey, Michael Foster, and consisted of histology, 
experimental physiology and rudimentary physiology. 
ical chemistry. To quote Foster’s own words, “Whit 
could be done then was very, very little. I had: 
very small room. I had a few microscopes. But! 
began to carry out the instruction in a more sj+ 
tematic manner than had been done before. For it- 
stance, I made the men prepare the tissues for then: 
selves. That was a new thing in histology. And! 
also made them do for themselves simple experimen! 
on muscles and nerves and other tissues in live au: 
mals. That, I may say, was the beginning of tl 
teaching of practical physiology in England.” 

We realize from these dates that physiology 
Britain had fallen very far behind when compared 
with the Continent, for Ludwig, in Germany, who ob- 
tained a separate chair of physiology in 1865, aul 
Claude Bernard in France, had raised the subject # 
a high level by the time that physiology in Englav! 
was being reborn, through the activities of Sharpe 
and his pupils, Foster and Burdon Sanderson. 

The teaching of physiology is, very propery; 
largely influenced by contemporary researeh woth, 
and the exact matter taught must, therefore, be &* 
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GLMlliected gradually to undergo change as the focus of 
Ogy scearch interests shifts. 

It was only natural that the new English physiol- 
yy should receive the stamp of the men who re- 
cated it, and that histology through Sharpey, and 
rve-muscle physiology through the influence of Bur- 
on Sanderson, should occupy a prominent place. 
or about thirty years in fact the nerve-muscle physi- 
ogy threatened to eclipse all other branches of ex- 
srimental work, and it was this flight into questions 
hich appeared to be chiefly of academic interest 
hich was, I think, largely responsible for the regret- 
able estrangement between the newly liberated sci- 
nce and its parent subject of medicine which marked 
hat period of its development, and of which traces 
ill linger to this day in some of the more elderly 
epresentatives of both subjects. At the present day 
re must admit that the knowledge gathered by those 
f our predecessors who worked at the physiology of 
nuscle and nerve has proved of great value in direct- 
ng physiological inquiry along scientific lines, from 
yhich the science of medicine has profited as much as 
physiology itself. The interesting revival of the 
udy of the same subjects by more accurate methods 
yithin the past few years has further enriched our 
nsight into the fundamental phenomena of life and 
indicated the opinions of our predecessors as to the 
alue of such investigations. 

The development of physiological chemistry, now 

ften called biochemistry, in this country was largely 

lue to the influence of Professor W. D. Halliburton, 

rhose “Chemical Physiology and Pathology” was for 

many years the only comprehensive English text- 

book on the subject. The growing importance of or- 

vanic chemistry led to its introduction into the medi- 

al curriculum, in connection with biological chem- 

try, and in recent years the similar position of 

physical chemistry has led to its inclusion in some 

orm or other in the curriculum of most medical 

schools, 

Whereas in the sixties the student’s chief study was 

inatomy with some botany and chemistry, there have 

oW grown up as special courses of instruction, each 

with its professor or other specialized teacher, courses 

n the preliminary sciences and in anatomy, neurol- 

ogy, histology, embryology, organic chemistry, physi- 

al chemistry, physiology, experimental physiology 

and biochemistry, with pharmacology often thrown 

in as a makeweight to fill up any spare time the stu- 

dent may have left. Sometimes even special courses 

of human physiology are added. Here is the great di- 

emma of the medical curriculum: with all these spe- 

cial departments, each urging that its subject is of 

}Prime importance in the course, how can the poor 
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student rightly direct his steps, and be enabled to see 
the wood for the trees? Yet, so great is the expan- 
sion in each of these subjects, that. unless some at 
least of them are dealt with by specialists the stu- 
dent’s instruction will unquestionably be obsolete in 
parts. 

The solution to the difficulty lies, in my opinion, in 
two directions: first in the extensive modification of 
the present system of examinations, and secondly in 
the exercise of a sympathetic understanding on the 
part of specialist teachers of the difficulties of the 
student and a proper perspective of the relation of 
his own subject to the requirements of the curriculum 
as a whole. We have a sacred trust: it is the duty of 
those of us who are teachers of physiology to hand 
on to our successors, not the science as we inherited it, 
but a science which we and our contemporaries have 
ourselves improved and enriched to the best of our 
ability. 

Out of the multitudinous and tumultuous activities 
of scientific labor new principles gradually emerge, 
and the truth appears in a constantly changing garb. 
As I have said before, research reflects itself in teach- 
ing, and it is accordingly necessary that teaching 
should be reviewed from time to time, that new mat- 
ter be introduced in so far as it is of general impor- 
tance, and old matter rejected as soon as its immediate 
value diminishes. I should very much like, for sim- 
ilar reasons, to see profound alterations in the teach- 
ing of chemistry, both inorganic and organic, to medi- 
cal students. 

It is, in my opinion, quite impossible, and perhaps 
undesirable, at the present time to frame instruction 
in physiology so as adequately to equip the ordinary 
medical student to proceed directly to the prosecution 
of research in any of its branches; this can only be 
achieved by a further year or two of study of the sub- 
ject, such as by a science course for an honors degree. 
One of the objects of instruction is to enable the latest 
results of physiological investigation to be utilized 
in the clinie, and it seems to me that one of the best 
ways for this to be effected is for some workers spe- 
cially trained in physiological methods to enter the 
staff of clinical units where facilities for research 
work are at hand. The opinion was at one time preva- 
lent among many clinicians that if their problems re- 
quired the use of methods similar to those of experi- 
mental physiology these should be farmed out to a 
physiologist, and although there are cases where this 
procedure may be followed with advantage, the rich 
harvest which has already been reaped by the impor- 
tation of physiological knowledge and methods into, 
rather than the export of problems from, the clinic, is 
adequate justification for the former. It is in any 
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case encouraging to note the present-day decline of 
the attitude that experimental investigation is work of 
a lower order, which can be put out like so much wash- 
ing, for the employment of an inferior caste. We at 
the present day, however we may be labeled, are not 
merely willing to admit, but eager to assert, that we 
ean not recognize fundamentally distinct methods of 
physiology, of psychology, of medicine, of chemistry 
or of physics; we only admit a method of experimen- 
tal inquiry common to all science and slightly modi- 
fied to suit particular cases. 

The close connection which is now generally ad- 
mitted between physiology and medicine was clearly 
foreseen by Claude Bernard in 1855. Medicine, he 
said, is a science, and physicians who describe it as an 
art injure it, because “they exalt a physician’s per- 
sonality by lowering the importance of science.” 
“True experimenting physicians,” he says, “should be 
no more perplexed at a patient’s bedside than em- 
pirical physicians. They will make use of all the 
therapeutic means advised by empiricism; only, in- 
stead of using them according to authority and with a 
confidence akin to superstititon, they will administer 
them with that philosophic doubt which is appropriate 
to true experimenters.” And this attitude, I venture 
to think, is the one which is almost universal to-day. 


CHARLES ARTHUR LovaTtTr EVANS 
(To be concluded) 





GEOLOGICAL AND ARCHEOLOGICAL 
RECORDS OF THE YUCATAN 
PENINSULA 


CaREFUL work during the past two decades upon 
the part of such men as Blum, Gann, Spinden, Mor- 
ley, Gregory Mason and others, within the region com- 
prising the old homeland of the Maya race, from 
northern Guatemala (Peten), British Honduras, 
Campeche, Yucatan and Quintana Roo, has estab- 
lished a few broad facts upon which all are agreed. 
These may be summarized as follows: 


(1) The origin of the Mayan race and its culture 
somewhere south of Peten in Guatemala, at some in- 
definite time preceding the Christian era. 

(2) The gradual migration of temple cities and eul- 
tural centers progressively northward, during the fourth 
and fifth centuries of the Christian era and the abandon- 
ment of previously occupied capitals to the south until 
a last stand was made at Chichen Itza and Mayapan 
near the northerly tip of the Peninsula. 

(3) The weakening of the race during the latter part 
of this migration until during the time of the occupancy 
of the two northern capitals at Chichen Itza and Maya- 
pan, the territory was conquered by the Toltees from the 
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north, and the Maya race became a dependency of, 
Mexican, somewhere during the twelfth century 4, ) 

(4) During the Toltee domination, not long pg, 
the coming of the Spaniards in the sixteenth ¢,, 
the remnants of the Maya peoples were still furthe, 4,: 
mated by the ravages of disease, leaving but 2 mm 
paratively few spiritless people to resist the Spanis), 
with relatively little memory of their ancient ey, 
with temples and cities abandoned to the jungle. 

(5) During the past two centuries has occurred 
further decrease in the population of the aboriginal 1, 
in Yueatan, by yellow fever, dysentery, malaria 
diseases brought by the white race. Recently the 
fluenza epidemic has killed thousands. 


Wide areas of forested lands to-day cover territoy 
once supporting an agricultural population number 
millions, where to-day a few hundreds of chicle gat 
erers eke out a meager existence during the seagy 
of sap flow. The question as to the reason for thi 
progressive northward migration, and later the virtu 
disappearance of the Maya race, is one which } 
bothered all investigators. That the two phases ¢ 
Mayan history may have been related by a comnm 
cause has suggested itself. Foreign wars on i 
national scale there were none, except what incidenid 
fighting occurred toward the end, when the Toll 
political ascendancy took place. Contacts with oi 
side peoples, with the bringing of strange plazis 
to a race with little immunity, could have been vey 
slight. The infiltration of foreigners along the n- 
row neck of Central America and incidental cane 
borne traffic could have offered few opportunities fa 
the breaking out of epidemics carried by outsiden 
who were few and of essentially the same habits d 
life as the Mayas. The great progressive migration 
took place during the flowering of the Mayan cultur 
of the First Empire, when they were at the heigii 
of their strength and population. 

Morley suggests that the land was cleared and com 
(maize), upon which the race was dependent for food, 
planted. Then after a few plantings the heavy gras 
choked out the corn, and this necessitated the clearing 
of fresh lands. This hypothesis can not be acceptel 
by any one familiar with the Indian method of plant 
ing corn in the tropics. In new land, the underbrud 
is frequently cleared, the corn sown and the fores 
felled over the sowing. The first erop sends its stalls 
up through the felled timber and brush, sometimes ‘! 
a height of twenty feet. Meanwhile the timber » 
rotting and collapsing, so that each new crop of con 
encounters less difficulty in reaching the air and sw 
and is better bearing. There is no grass that thf 
writer has ever seen which would retard Indian co". 
The comparative ease of clearing enough grass for! 
hill of corn as compared with clearing new timbe 
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lands, for a people with no metal implements, answers 
this question beyond any controversy. 

There is, however, a perfectly plain geological 
record throughout this region, which answers the 
question as to the reason for this migration, and as 
well answers the question why no important number 
of people ean live in this region to-day, which is 
apparently one of the healthiest forest regions which 
the writer has ever had an opportunity of visiting 
during twenty years spent in Central and South 
America. 

An explanation of this reeord must be prefaced by 
a description of the peculiar conditions which exist 
within this region, making it unique among all trop- 
ical regions of similar size in the western hemisphere. 
This is summarized by saying that while there is a 
heavy annual rainfall there is little or no surface 
water except for a few principal rivers around the 
edges of this region, and scattered small lakes or 
“eenotes,” with no surface outlets. This entire pen- 
insula is composed of porous limestone, ranging in 
age from Lower Cretaceous to upper Tertiary; but 
all alike in the one respect of being filled with under- 
ground channels through which all fresh-water drain- 
age takes place seaward. Occasionally during the 
rainy season a surface stream is seen following a 
shallow bed, but it will be found soon to disappear 
in the limestone and can not be picked up again 
except by inference at one of the great springs along 
the coast line or near one of the main branches of 
the Usamacinta River. 

The comparatively large Lake Peten, in central 
Peten, has no outlet. This lake, as well as all smaller 
pools and “cenotes,” seems to have a uniform water- 
table, without reference to the rainy seasons. How- 
ever, all the larger lakes such as Peten have definite 
ierraces and high level dry beds of previous tributary 
basins. There are innumerable dry “cenotes” or deep 
sink holes, whieh previously contained water. The 
great temple city of Tikal is located beside what was 
once an extensive lake, of which only a small stagnant 
pool remains. The geological record thus shows a 
progressive tilting of the land from the south, which 
has raised the surface above the permanent watertable 
in the cavernous limestone bedrock, draining the lakes 
and “eenotes” from the bottom progressively north- 
ward, until there are only remnants of their number 
remaining. These are not enough in number or size, 
with a few notable exceptions, to support a large 
population. In spite of the rainfall, in traveling 
through Peten and Yueatan, one is forced to carry 
drinking water from one water hole to another, which 
Mm some cases are several days journey apart. 

With the diminution of the water supply, and a 
large population, the nature of these stagnant pools 
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remaining, plus the lack of knowledge of sanitation 
on the part of the people, plus perhaps their custom 
of throwing sacrificial victims into the same or ¢on- 
necting bodies of water, might easily have caused 
epidemics. “The gods are angry, and we must move” 
—and always northward, the direction of the progres- 
sive tilting. Once crowded to the tip of the peninsula, 
and their numbers and their virility depleted by both 
lack of food sources and by epidemics, they were easy 
victims to the raids of the Toltecs. 
L. G. HUNTLEY 
PITTSBURGH, Pa. 





LANCETILLA EXPERIMENT STATION 


THREE years ago the United Fruit Company estab- 
lished Lancetilla Experiment Station on the north 
coast of Honduras, near the port of Tela. This sta- 
tion, under the direction of Wilson Popenoe, is one of 
the several branches of the research department of 
the company. Its purpose is the introduction and 
testing of new agricultural products which may be 
grown successfully in tropical America, and the study 
of conditions affecting banana production, the chief 
and only important industry of the Atlantic coast of 
Central America. 

Lancetilla Station, situated six kilometers south of 
Tela, is reached by a tram line over which motor cars 
are operated. The site lies in a narrow valley at an 
altitude of nineteen meters. On each side rise densely 
forested hills, with a maximura elevation of six hun- 
dred meters. The lower ground of the valley for- 
merly was planted with bananas, but the hills, except 
for a few clearings made by squatters, retain their 
primeval vegetation. They are intersected by many 
swift streams of clear water. 

At the station there has been assembled a large 
collection of economic tropical trees, including the 
best representation of tropical Asiatic trees to be 
found anywhere in America. All the trees are still 
small, but they are growing rapidly, and in a few 
years will make an impressive. showing. 

There has been established at Lancetilla, also, the 
Serpentarium of the Antivenin Institute of America, 


maintained by the Tela Railroad Company, the Mu- — 


seum of Comparative Zoology of Harvard University 
and the H. K. Mulford Company. The serpentarium 
prepares serum from the Honduran rattlesnake and 
the barba amarilla for use in tropical North America. 

The purpose of the present note is to direct atten- 
tion to the suitability of Lancetilla as headquarters 
for research work in the natural sciences. Living 
conditions are exceptionally favorable, with good 
water, protection against malarial mosquitoes and all 
modern conveniences. The Tela Railroad Company 
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has been generous in supplying to visiting scientists 
every facility for the performance of their work, and 
the director of the station is keenly interested in the 
assembling and publication of information regarding 
the fauna and flora of the region. 

From the first of December, 1927, until the end of 
March, 1928, the writer was engaged in a botanical 
survey of the Lancetilla Valley. During the same 
winter Messrs. Peters and Bangs, of the Museum of 
Comparative Zoology, made a comprehensive collec- 
tion of the birds of the vicinity. It is expected that 
reports upon these collections will be published soon, 
thus making a substantial contribution to the knowl- 
edge of the local natural] history. 

For botanical work, I can testify that the Lancetilla 
Valley is unexcelled on the Atlantic coast of Central 
America. The flora is a rich and varied one, inelud- 
ing representatives of most of the groups to be ex- 
pected in the tierra caliente. The tree flora is 
unusually large, and there is a good representation of 
palms, ferns and eryptogams. Fungi are so con- 
spicuously abundant that their study undoubtedly 
would have profitable results. 

Virgin forest may be reached on foot in ten minutes 
from the station. On the hills three more or less dis- 
tinct belts of vegetation may be recognized. Along 
the streams there is a profusion of aquatic plants, 
and about Tela there is an interesting strand vegeta- 
tion, with a few mangrove swamps. 

The whole of Honduras is practically unknown, so 
far as the fauna and flora are concerned, and any 
collector is certain to find here an abundance of new 
forms in any group. No better field for research 
work ean be found along the Central American coast, 
and the choice of the Lancetilla Experiment Station 
as a base for field work can not be recommended too 
highly to those concerned in the study of the natural 
history of Middle America. 


Pau, C. STANDLEY 
FIELD Museum or NATURAL HISTORY 





SCIENTIFIC EVENTS 


SUMMER WORK OF THE GEOLOGICAL 
SURVEY 

Forty or more members of the Geological Survey, 
with their assistants, are now scattered throughout the 
United States, making field studies to serve as a basis 
for determining the probable mineral character and 
value of the public domain which remains under the 
care of the Department of the Interior and that 
furnish other geologic information of use to the 
public. 

Four geologie groups are in the State of Montana. 
Two of these, under the direction of geologists ex- 
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perienced in the field of metals, are conducting gy. 
veys in the region tributary to Helena. This projeq 
is supported by local cooperation. In southern ayj 
east-central Montana two geologic groups are map. 
ping the coal fields of that portion of the state. 

In central Idaho one geologic party is studying th 
deposits of metals which are associated with the greg 
granite intrusions of the central part of the stat, 
Another geologic party, in eastern Idaho, is continy. 
ing the mapping of the phosphate deposits. 

In Nevada three areas are under examination—one 
the Charleston Peak region west of Las Vegas; ap. 
other, the Ivanpah region immediately to the south; 
and a third, the Silver Peak area west of Goldfield, 
Associated with the geologists engaged upon thes 
projects are two survey paleontologists, who are col- 
lecting the fossil evidences of extinct life. 

In northern California, in Plumas County, an ex. 
amination of the copper deposits is under way. 

In southeastern Utah systematic work is being done 
along the canyons tributary to the San Juan and the 
Colorado, extending westward to include Navajo 
Mountain. It is a part of the systematic study of 
the plateaus of the canyon region directed to a deter- 
mination of the structure of the rocks underlying 
these plateaus. 

The coals of the great San Juan Basin and other 
resources in New Mexico are being investigated. In 
the Magdalena mining district cooperative work is 
being carried on with the director of the State Bu- 
reau of Mines and Mineral Resources. Work on the 
Santa Rita mming district, begun some years ago, is 
being brought to completion, and attention is being 
given to the existence of potash deposits in the great 
salt basin of the southeastern part of the state. 

In Colorado an extensive cooperative project, begun 
two or three years ago, is being continued energeti- 
cally. The expenses of this work are shared between 
the state and the United States Geological Survey. 
Five geologists from the latter organization are as- 
signed to the study and two topographers are making 
the base maps which the geologists need. In this work 
an attempt is being made to apply geologic research 
directly to the problem of ore finding. 

In Texas progress is being made on the slow task of 
preparing a new geologic map of the state on a scale 
that will be adequate for the use particularly of the 
petroleum industry. This work was begun three oF 
four years ago and may take as many more years for 
its completion. Texas is an empire in itself, covering 
more than 265,000 square miles. The preparation of 
a detailed geologic map is therefore a task of much 
magnitude. 

In addition to the cooperative work on the state 
map in Arkansas, another cooperative project there 
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involves the study of possible lead and zine deposits 
in the northern part of the state. Cooperative work 
;s also under way with the Illinois Geological Survey, 
with which the Federal Geological Survey cooperates 
extensively in the preparation of topographic maps, 
and less extensively in a study of the geologie prob- 
lems of the state. The iron ores of the south are re- 
ceiving more or less constant attention. An agree- 
ment has been entered into with the Geological Survey 
of Alabama for a cooperative study of the ores of that 
state. A review is under way of the iron ore situation 
in Virginia and some of those of Tennessee are treated 
in reports about to be issued. Pennsylvania, New 
York and New England are not neglected in this work. 
To each of these states or groups of states the survey 
has assigned members of its geologie staff who are at 
work on research problems. Among the problems 
thus attacked is that, of the mild earth tremors, a 
number of which have been felt in New England in 
recent years. 


THE INTERNATIONAL UNION OF PURE 
AND APPLIED CHEMISTRY 

From an account in Industrial and Engineering 
Chemistry of the ninth conference we learn that the 
following officers were elected: President, Emar Biil- 
mann, of Denmark; Vice-presidents, d’Artigas, Behal, 
Bodtker, E. Mond, Parravano, Reese, Sakurai and 
Swietoslawski. Of these, Behal, Bodtker, Mond and 
Sakurai were selected by lot to serve two years. Dr. 
Mond was chosen to be the successor to the president 
in case the necessity should arise. Jean Gérard was 
reelected secretary. 

The next meeting will be held at Liége, Belgium, in 
1930. It will consist of both a Conference of the In- 
ternational Union and a Congress of Industrial Chem- 
istry organized by the Société de Chimie Industrielle, 
of which Jean Gérard is vice-president. The invita- 
tion to convene at Liége was offered in the broadest 
terms to inelude chemists of all nations, whether at 
present adherents to the union or not. It is expected 
that the 1932 meeting will be a large International 
Congress of Chemistry, organized at Madrid by the 
chemists of Spain in association with a committee of 
the International Union. 

Engineering and Industrial Chemistry gives the fol- 
lowing account of the organization of the union: 


During the past few years many criticisms of the In- 
ternational Union have been expressed, especially in 
England and America. The need of a reorganization of 
its activities has been recognized for some time by sev- 
eral of those most interested in its success. Suggestions 
along this line were made by Dr. Cohen, the president, at 
the Washington meeting two years ago, and preliminary 
modification of its statutes were offered last year at 
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Warsaw. During the present meeting the principal busi- 
ness was the further consideration of these changes and 
the adoption of the new statutes and regulations. 

The result has been to alter considerably the character 
of the organization. In the past its efforts have been 
devoted principally to securing international agreement 
upon subjects of common interest, but hereafter its activi- 
ties will also be directed towards the organization of in- 
ternational congresses of chemists. Future meetings will 
be held at two-year intervals, and each alternate one will 
be an international congress organized on an elaborate 
seale. 

A marked desire to improve the character of the union 
in another direction was also expressed. This was to en- 
large its international character by encouraging the en- 
trance of those nations not at present affiliated with the 
union. Toward this end the following distinguished 
chemists were present at The Hague as invited guests: 
from Germany, Professors Bodenstein, Haber, Markwald 
and Stock; from Austria, Professor Wegschneider; and 
from Russia, Professors Ipatieff, Schilow, Stepanow, 
Tschitschibabin and Zelensky. 

As a further mark of the desire of the union to receive 
into its membership the countries not at present repre- 
sented, the following resolution was unanimously adopted 
by the council: ‘‘The International Union of Chemistry 
is happy to salute the chemists of Germany, Austria and 
Russia, who have come as guests to the conference at 
The Hague. It hopes that the chemical groups in these 
countries will soon organize themselves in the manner 
leading to their admission into the union.’’ 

Although Dr. Cohen and other members have favored 
the above improvements for some time, it was the English 
delegation whith insisted most strongly on their imme- 
diate adoption. In fact, Sir William Pope, in explaining 
why the dues of Great Britain had not been paid, said it 
was the result of their dissatisfaction with the union, and 
that no further payments would be made until assurance 
was obtained that the meetings would be organized in a 
manner worthy of scientists. He asked what would have 
been the opinion of van’t Hoff of an international gather- 
ing of chemists at which less than twenty papers describ- 
ing advances in the science had been provided. Although 
the English were not present last year at Warsaw to aid 
in the inauguration of the changes, they came to The 
Hague fully determined to see them put through. 

According to the new statutes, the International Union 
of Pure and Applied Chemistry has for its objects: (1) 
The organization of a permanent cooperation between the 
chemical associations of the adherent countries; (2) the 
coordination of their scientific and technical means of 
action; (3) contribution to the advancement of chem- 
istry in all the extent of its domain, notably the holding 
of conferences and congresses. It has its provisional 
headquarters at Paris. 


THE MARTIN MALONEY MEMORIAL CLINIC 
OF THE MEDICAL SCHOOL OF THE 
UNIVERSITY OF PENNSYLVANIA 

Tue University of Pennsylvania broke ground on 
September 13 for the erection of the new Martin Ma- 
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loney Memorial Clinic Building of the University 
Hospital, which will occupy the site of the old Pepper 
Laboratory of Clinical Medicine, and will cost slightly 
more than $1,000,000. The ceremony was attended by 
university officials, including Provost Josiah H. Pen- 
niman and men prominent in medical circles in Phila- 
del phia. 

Constituting the first unit in the eventual complete 
modernization and expansion of the University Hos- 
pital, the new structure will permit the concentration 
of a number of important medical clinics. The build- 

g, which will house the general medical out-patient 
department of the University Hospital, will be 
L-shaped in form, nine stories high and will be 
erected of red brick and Indiana limestone, decorated 
with terra cotta. The architecture is English Col- 
legiate, modified to suit the demands of a building of 
the type contemplated and treated in a slightly mod- 
ern fashion. 

The building will house dispensaries for medical 
and allied groups; a Hydro-therapy and Physio- 
therapy Department; special wards of small size for 
cases requiring particular study and care; the Pepper 
Laboratory of Clinical Medicine, and the John Mus- 
ser Department of Research Medicine. The entire 
sixth floor of the structure will be devoted to the 
Eldridge R. Johnson Foundation for Research in 
Medical Physies, which was made possible by the 
$800,000 gift to the University by Eldridge R. John- 
son, formerly president of the Victor Talking Machine 
Company. 

The inclusion of the Eldridge R. Johnson Founda- 
tion, together with the Pepper Laboratory, and the 
Musser Department in the new building will have the 
advantage of placing in immediate proximity to the 
wards, a group of highly trained workers to whom 
all difficult problems can be referred. 

Clinies to be housed in the new building include a 
Cardio-Vaseular Clinic, Gastro-Intestinal Clinic, 
Thyroid Clinic, Metabolic and Diabetic Clinic, 
Asthma, Pulmonary and Biometric Clinics. A promi- 
nent feature of the clinical activities will be the in- 
clusion of the work of the Robinette Foundation for 
the study, treatment and prevention of diseases of the 
heart and cireulatory system, established recently 
through the generosity of Edward B. Robinette, an 
alumnus of the university and a prominent invest- 
ment banker. The sum of $250,000 already has been 
contributed toward the foundation by Mr. Robinette, 
to which a like amount is to be added when the work 
carried on under the foundation requires it. The 
activities of the Robinette Foundation will be carried 
on chiefly through the heart, kidney and biometric 
clinies with which it will be closely affiliated. 


ing 
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In addition to the various clinies, research and oth 
departments, the building will contain numerous »,. 
ceiving rooms, a library, dental room, special X-ray 
department, administrative offices and similar oth 
equipment, A pathological laboratory will be situate 
on the top floor of the building. 

The Martin Maloney Memorial Clinic has been maj, 
possible largely through the generosity of Mr. Marti 
Maloney, of Spring Lake, New Jersey, who some tim 
ago presented the University of Pennsylvania with th. 
sum of $250,000, which was to form the nucleus of , 
fund for the erection of the new building and why 
later added other substantial contributions to his origi. 
nal benefaction. It is the third important building ty 
have been added to the medical equipment within the 
past year. Early last fall the university opened its 
new $2,000,000 teaching hospital of the Graduate 
School of Medicine, while the new $1,000,000 Labora. 
tory of Anatomy and Biochemistry, made possible by 
two gifts of $250,000 each from the Rockefeller Foun. 
dation and General Education Board and other gifts, 
is rapidly reaching completion. 


LOWELL INSTITUTE LECTURES 


Dr. Rozert DeC. Warp, professor of climatology 
at Harvard University, will offer a course of eight 
Lowell lectures on “Climate in Relation to Man,” be- 
ginning on November 19 and continuing on Monday 
and Thursday evenings at eight o’clock. The subjects 
of the different lectures are: 


1. ‘*The Meaning and Scope of Climatology, and Some 
of its Practical Applications in the Service of Man.’’ 

2. ‘‘The Relations of Climate and Health as seen by 4 
Climatologist; The Health Resorts of the United States.”’ 

3. ‘The Climatic Factor in Man’s Physical Environ- 
ment. Ancient and Modern Views. Climate and Civiliza- 
tion, Habitability, Migrations and the Distribution of 
Population.’’ 

4. ‘‘How Far Can Man Control His Climate? Man’s 
Struggle against Climatic Handicaps; His Successes and 
His Failures.’’ 

5. ‘‘The Acclimatization of the White Race in the 
Tropics. ’’ 

6. ‘‘Some Present and Future Relations of Man to 
His Climatic Environments in the Tropics; Problems of 
Labor and of Government; The Development of the 
Tropics.’’ 

7. ‘*Polar Climate; Man and the Polar Zones.’’ 

8. ‘Is our Climate Changing? Geological, Historical 
and Present-Day Changes in Climate; Periodicities and 
Oscillations in Climate.’’ 


Beginning on January 7 Vilhjamur Stefansson will 
give a course on the Arctic regions. The titles of the 
lectures are as follows: 
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1. ‘The Arctic and Sub-Arctic as they really are, 
to the Best of Our Present Knowledge and Belief— 
Climate, Resources, People.’’ 

9, ‘Greek Views of the Nature of the Arctic after 
500 B. C. Theories and folk belief regarding the Far 
sorth. Travelers and trade, Pytheas. The ebb and 
fow of geographic knowledge. Ottar (Othere) and the 
English knowledge of Norway. The Irish discover Ice- 
land—a stepping stone to the Arctic and to America.’’ 

3. ‘¢The Norse Colonize Iceland. The foundation and 
growth of the Republic. Literature and life. Dis- 
covery of Greenland.’’ 

4. ‘*The Colonization of Greenland. The discovery and 
attempted colonization of North America.’’ 

5. ‘*The Greenland Republic, its History from 986 to 
1500. The fate of the settlements. ’’ 

6. ‘Summary of .Aretic Discovery from Cabot to 
Franklin. ’’ 

7. ‘‘Summary of Arctic Discovery, from Franklin to 
Peary.’’ 

8. ‘*The Relation of the Arctic to the World as a 
Whole. Seientifie problems. Commercial development 
and economic destiny. (This lecture is a more or less 
personal account of the results of the three Stefansson 
expeditions of 1906-07, 1908-12 and 1913-18.’’ 





SCIENTIFIC NOTES AND NEWS 


Tue regular fall meeting of the executive commit- 


tee of the council of the American Association for the 


Advancement of Science will occur in Washington on 
Sunday, October 21. All matters of business and 
policy that are to be brought before the council at the 
annual meeting in New York should come before the 
executive committee at its fall meeting, in so far as 
that is possible. Communications to be presented to 
the executive committee at its fall meeting should be 
in the hands of the permanent secretary, Dr. Burton 
E. Livingston, the Smithsonian Institution Building, 
Washington, D. C., by October 15, to make sure that 
they get properly placed on the order of business and 
properly presented. 


THE International Congress of Americanists is hold- 
ing this week its twenty-third session in New York 
City. Dr. Henry Fairfield Osborn is the honorary 
chairman, and delegates from seventeen foreign na- 
tions were expected to be in attendance. 


Sir THomas Houuanp, rector of the Imperial Col- 
lege of Science and Technology, London, distinguished 
for his work in geology and mining engineering, was 
elected president of the British Association for the 
Advancement of Science at the recent Glasgow meet- 
ing. Sir Thomas was born in Canada in 1868. 


StepHEN C. Sms has been appointed director of 
the Field Columbian Museum to succeed David 


SCIENCE 269 


Charles Davies, who died on July 14. Mr. Simms has 
been a member of the scientific staff of the institute 
since it was founded in 1893, first as assistant curator 
of anthropology and since 1913 as curator of public- 
school extension. 


HonorAaRY membership in the American Electro- 
chemical Society has been conferred on Mr. Thomas 
A. Edison, who is one of the original members of the 
society. 


Dr. ATHERTON SEIDELL, of the Hygienic Labora- 
tory of the U. S. Public Health Service, has been 
made a chevalier of the Legion of Honor. 


Dr. CHarLes L. Reese, director of E. I. du Pont 
de Nemours and Company, past president of the 
American Institute of Chemical Engineers, has been 
made an honorary member of the Institution of Chem- 
ical Engineers of Great Britain, in recognition of his 
distinguished services to chemical engineering and the 
promotion of international relations. 


THE University of Amsterdam celebrated recently 
the seventieth birthday of Professor E. Dubois. The 
speakers recalled the services to paleontology of Pro- 
fessor Dubois, and more particularly his discovery and 
reconstruction of Pithacanthropus erectus. 


Nites A. Ouson has been appointed chief of the 
bureau of agricultural economies of the U. S. Depart- 
ment of Agriculture, to sueceed Lloyd S. Tenny, who 
has accepted a position with the Associated California 
Fruit Industries. 


Dr. Rospert B. Sosman has resigned his position 
as physicist at the Geophysical Laboratory of the Car- 
negie Institution to join the staff of the newly organ- 
ized research laboratory of the U. S. Steel Corpora- 
tion, Kearny, New Jersey. 


Dr. WALDEMAR KarmprFeRt, director of the Rosen- 
wald Industrial Museum, of Chicago, announces the 
appointment of J. R. Folse, of Northwestern Univer- 
sity, to be curator of the division of prime movers, 
and of Marion F. Williams, of the University of 
Chicago, librarian. 


THE regents of the University of Wisconsin have 
formally adopted a program of forestry research to 
be carried out in cooperation with the Federal Lake 
States Forest Experiment Station and the Wisconsin 
Conservation Commission. Dr. Raphael Zon, director 
of the Lake States Station, has accepted an appoint- 
ment as non-resident professor of forestry and has 
assumed general supervision of all forestry research 
projects, 
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Proressor Neutson C. Brown, of the College of 
Forestry of Syracuse University, has been named a 
member of the New York State Reforestation Com- 
mission. Investigation of the possibilities of refor- 
estation of New York State and the preparation of a 
survey of the location, value and area of all land 
available for reforestation constitute the purpose of 


the commission. 


Dr. Roger I. Ler, professor of hygiene in the Har- 
vard Medical School, has been made chairman for the 
ensuing year of the committee on public health of the 
Boston Chamber of Commerce. 


Dr. A. U. Dessarprns, of the Mayo Clinic, has been 
appointed technical adviser to the irradiation eom- 
mittee of the National Research Council. 


THE ReveREND Epwarp C. PHILLIPs, since 1925 
director of the Astronemical Observatory of George- 
town University, has been appointed to the office of 
Provincial of the Jesuit Province of Maryland-New 


York. 


‘Sir J. C. Martin, director of the Lister Institute, 
has been appointed by the British Minister of Agri- 
culture and Fisheries to be chairman of the depart- 
mental committee which will report on the reconstruc- 
tion of the Royal Veterinary College. 


Dr. Dayton Stoner has resigned his position as 
assistant professor of zoology at the State University 
of Iowa and has accepted an appointment as associate 
entomologist in the U. S. Bureau of Entomology. 
His work will deal with truck erop insects, and he will 
be stationed at Senford, Florida. On May 1, 1929, 


Dr. Stoner will return to Syracuse, New York, to com- - 


_plete his work on the birds of the Oneida Lake region. 
This project is promoted by the New York State Col- 
lege of Forestry and the Roosevelt Wild Life Experi- 
ment Station. 


Dr. E. A. Brree, president emeritus of the Univer- 
sity of Wisconsin, has returned from Northeastern 
Wisconsin, where his party of ten men studied con- 
tents of 229 lakes. Dr. Birge spent his seventy-sev- 
enth birthday unpacking boxes containing hundreds 
of samples of lake water and low forms of lake life 
collected during the summer in the comprehensive 
study of lake productivity which he began about 


thirty years ago. 


Ernest W. Linpstrom, professor of genetics in the 
lowa State College at Ames, has returned after a 
year in Europe. He was assistant director of the In- 
ternational Board in Biology and Agriculture. Pro- 
fessor Lindstrom traveled in most of the countries of 
Europe where important research is being under- 
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taken, except in Russia, in order that the board, 
through fellowships and assistance to laboratories 
might best assist the progress of science. 


Dr. Jonn D. Lona, U. S. Public Health Servier 
has been relieved as chief quarantine officer of th 
Panama Canal and will report to the surgeon-geney) 
for conference prior to a tour of Latin-America, 
countries as a representative of the Pan-Americay 
Sanitary Bureau. 


Roy C. Ports, in charge of the division of dairy 
and poultry products of the Bureau of Agricultur| 
Economies, has returned to Washington after attend. 
ing the World’s Dairy Congress, recently held in Lon. 
don. He visited Denmark and Holland to study the 
butter and cheese control service which is supervised 
by the ministries of agriculture of the governments. 


Dr. J. WattER Wooprow, professor of physics in 
the Iowa State College, has returned after a year in 
England. As a Guggenheim Fellow, he investigated 
the physical properties of cod-liver oil, working at 
Oxford, Cambridge and Liverpool. 


Dr. O. T. Jones, professor of geology at the Uni- 
versity of Manchester, England, has been visiting the 
United States. With Dr. E. O. Ulrich he has been 
studying Cambrian and Ordovician stratigraphy of the 
Appalachian Valley, their trip extending from north- 
ern Pennsylvania to Alabama. 


Dr. WarrREN K. SrratmMan-THOMAs, research phar- 
macologist in the University of Wisconsin, Madison, 
sailed on August 2 for the Belgian Congo to study 
the effect of certain drugs in the treatment of sleep- 
ing sickness. 

Dr. ANDREW Henry Parrerson, professor of physics 
in the University of North Carolina for twenty years 
and for the last seventeen dean of the school of ap- 
plied sciences, has died at the age of fifty-eight years. 
Dr. Patterson had leave of absence from the univer- 
sity and was resting in New Hampshire in the hope 
of recovering his health. 


Dr. JOHN Renniz, an authority on parasitology 
and entomology at Aberdeen University and the North 
of Seotland College of Agriculture, died on August 30, 
at the age of sixty-three years. 


FraNnK Lewis Mason, of West Haven, Connecticut, 
the consulting geologist and mining engineer, died on 
September 12 at the age of seventy-two years. Mr. 
Mason was at one time connected with the geological 
surveys of New Jersey and Missouri. 


A MARBLE bust of the late Dr. John Collins Warren 


is to be placed in the Warren Museum of Harvard 
University Medical School. | 
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Tue fifth annual meeting of the Eastern Society of 
\naesthetists will be held in Boston, from October 8 
» 12, when a bronze bust of W. T. G. Morton will be 
resented to the Massachusetts General Hospital, in 
hich institution the first demonstration of an opera- 
‘on under ether anesthesia was performed. 


A sornt celebration was recently held at Darmstadt 
» celebrate the one hundred and twenty-fifth birth- 
jay of Justus von Liebig on May 12, 1928, and the 
entenary of the synthesis of urea by Wohler. Be- 
ides representatives of the German chemical societies, 
others from European countries and from Japan 
were present. The memorial address on Liebig was 
jelivered by Haber, of Berlin; Professor Wohl, of 
Danzig, spoke on WO6hler. Wohler’s original prepar- 
ations of urea and of aluminum had been borrowed 
from Gottingen for the celebration. The birthplace 
of Liebig, which had to be razed in 1920 because of its 
dilapidated condition, has been exactly reproduced, 
as a result of contributions from German chemists 
Sand chemical manufacturers, and is now to serve as a 
museum in commemoration of Liebig and of the in- 
dustries which originated with him. There is a Liebig 
museum at Giessen as well as at Darmstadt. 


At the annual meeting of the Mount Desert Island 
Biological Laboratory the following officers were re- 
elected: Dr. Hermon Carey Bumpus, president; Dr. 
Duncan Starr Johnson, vice-president; Dr. Louise 
DeKoven Bowen, treasurer; Dr. Herbert Vincent 
Neal, secretary. Dr. Neal was reelected director of 
the laboratory. Seven new members were added to 
the corporation: Dr. W. H. Cole, of Rutgers Univer- 
sity; George B. Dorr, of Bar Harbor; Dr. Margaret 
M. Hoskins, of New York University; Mr. Roscoe B. 
Jackson, of Seal Harbor; Dr. C. C. Little, of the Uni- 
versity of Michigan; Dr. F. E. Lutz, of the American 
Museum of Natural History, and Dr. William Morton 
Wheeler, of Harvard University, making a total of 
twenty-nine members. Mrs. Bowen, the treasurer, re- 
ported that the total donations to the laboratory from 
August 16, 1927, to August 1, 1928, were $5,636.00 
and that the balance in the treasury on August 1, 


| 1928, was $3,127.58. The trustees voted to use the 


MeCagg tract of land at Salisbury Cove as building 
sites for laboratory workers. 


AccorpING to a radio to Science Service the air- 


plane expedition of the U. S. Department of Agri- 


5 culture, which went into the wilds of New Guinea last 








spring to hunt for new varieties of sugar-cane, has 
how emerged and is returning to the United States. 
Dr. D. W. Brandes, leader of the expedition, reports 
4 complete suecess in every respect. One hundred and 
Seventy-one distinet varieties of cane were secured, in- 
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eluding twenty wild kinds, and one species wholly new 
to science. These specimens of sugar-cane are being 
brought out alive, and it is the intention of the De- 
partment of Agriculture to use them in improving the 
canes now in cultivation, with the special aim of get- 
ting disease-proof varieties. The expedition covered 
a great deal of new and little known territory, flying 
over the heads of the head-hunting tribes that hold 
the land between the coast and the higher mountain 
areas. They spent seven weeks on the upper Fly 
river, three’ weeks in the Owen Stanley range and two 
weeks on the upper Sepik river. Fourteen lakes not 
hitherto on any map were located, and a number of 
other new geographical features discovered. The ex- 
pedition has sailed for Vancouver, B. C., by way of 
Sydney, Australia. 


THe Medical Research Council, as we learn from 
Nature, announces that on behalf of the Rockefeller 
Foundation it has made the following awards of fel- 
lowships provided by the foundation and tenable in 
the United States of America during the academic 
year 1928-29. These fellowships are awarded to 
graduates who have had some training in research 
work either in the primary sciences of medicine or 
in clinical medicine or surgery, and are likely to profit 
by a period of work at a university or other chosen 
eenter in America before taking up positions for 
higher teaching or research in the British Isles. Dr. 
J,. E. Bayliss, Sharpey Scholar at University College, 
London; Dr. A. V. Neale, Children’s Hospital, Bir- 
mingham; Dr. F. J. W. Roughton, lecturer in physico- 
chemical aspects of physiology, University of Cam- 
bridge; Dorothy Stuart Russell, Baron Institute of 
Pathology, London Hospital; Mr. Arthur Wormall, 
lecturer in biochemistry, University of Leeds. 


Dr. Epwarp GoopricH AcHESON, known for his 
work with electric furnaces, presented the American 
Electrochemical Society during its recent session at 
Charleston, West Virginia, the sum of $25,000 as a 
trust fund to form the basis of an award every second 
year of a gold medal and a prize of one thousand 
dollars ($1,000) for a distinguished contribution to 
any of the branches fostered by the American Electro- 
chemical Society. 


Joun D. Rockere.wer, Jr., has given $100,000 to 
the Leonard Wood Memorial for the Eradication of 
Leprosy. The trustees of the fund have appropriated 
$165,000 to build an incipiency station at Cebu, Phil- 
ippine Islands. Heretofore all lepers have been taken 
to the leper colony at Culion. This has meant that 
those suffering from the disease, whether in advanced 
or mild stages, have been detained in this single col- 
ony. It is proposed to establish similar stations in 
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various provinces in the islands where those suffering 
from mild forms of leprosy may be treated, 


THE board of directors of the Cottage Hospital, 
Santa Barbara, announce gifts amounting to more 
than half a million dollars for research work. Ed- 
ward L. Harkness, George O. Knapp and Max C. 
Fleischmann each gave $200,000, Edward Lowe, 
$5,000, and E. Palmer Gavitt, a new building to be 
devoted to research. The gifts of Mr. Harkness and 
Mr. Knapp are to be invested and the income only 
used for research. The Fleischmann donation, after 
providing for certain improvements to buildings, will 
be invested and only the income used. 





UNIVERSITY AND EDUCATIONAL 
NOTES 


DarTMOUTH COLLEGE has received a bequest of $1,- 
619,550 from the estate of the late Edwin W. San- 
born. 


By the provisions of the will of the late George 
Warren Brown, a shoe manufacturer, the residue of 
his estate, amounting to not less than $630,000, is 
given to Washington University, St. Louis. 


Girts to the University of Chicago announced by 
the board of trustees are $25,000 from the Milbank 
Fund, New York, for research on infantile paralysis, 
under the direction of Dr. Edwin O. Jordan and Dr. 
Ludvig Hektoen; $449.60 from Dr. Lester E. Frank- 
enthal to cover purchases for the medical library, and 
$5,000 from Mr. Frederick Bode and $1,000 from Mr. 
Herman H. Hettler for the Frank Billings Medical 
Clinie Fund. 


Dr. E. D. Batu, formerly director of research work 
in the U. S. Department of Agriculture and assistant 
secretary of agriculture, recently in charge of celery 
insect investigations for the Florida State Plant 
Board, has been appointed dean of the college of agri- 
culture and director of the agricultural experiment 
station at the University of Arizona. He will assume 
his new work about October 1. Professor J. J. Thorn- 
ber, at his own request, has been transferred to his 
old position of professor of botany and botanist in 
the experiment station. He will continue his research 
work on the Flora of Arizona and teach the courses 
in systematic botany. : 


PROFESSOR JOSEPH EvuGENE Rowe has resigned his 
position as head of the department of mathematics 
and director of extension at the College of William 
and Mary to aecept the presidency of the Clarkson 
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Memorial Institute of Technology at Potsdam, Ney 
York. 


Dr. ArTHUR THOMPSON EVANS, since 192( pr 
fessor of botany and plant pathology at South De 
kota State College, has been appointed profesgo; af 
botany and head of the department at Miami jj, 
versity. 










Dr. W. H. Bair, of Purdue University, has boy 
appointed professor and head of the department 
physics at Clarkson College. 








Dr. H. A. Benper, of the University of Illinois, hy 
been appointed assistant professor of mathematics y 
the Municipal University of Akron. 

















DISCUSSION 


THE DISCOVERY OF LIVING MICRO- 
ORGANISMS IN ANCIENT ROCKS 

AsouT one and one half years ago the writer begin 
some experiments which he has carried on since, x 
time permitted, to determine whether or not liviy 
spores of bacteria or fungi or resting bodies of othe 
micro-organisms might still exist inside of ancieit 
rocks. The basis of my decision to start upon such 
apparently hopeless quest will be given in a futur 
detailed report on the results obtained. It suffices for 
the purposes of this preliminary note to state in ger- 
eral terms the startling fact that I have discovered li. 
ing organisms in a Pre-Cambrian rock from the Al. 
gonkian in Canada and in one from the Grand Car- 
yon of the Colorado. I have also discovered other 
types of micro-organisms in a Pliocene rock which 
derives from a depth of several hundred feet from 
which it has recently been uncovered. It is impossible 
in this note to furnish details of the technique en- 
ployed, but it may be said that drastic sterilization 
measures for the outside of the rocks studied were en- 
ployed. While some of the organisms which appearei 
in the cultures are doubtless derived from the free ait 
which had momentary access to the rock in the process 
of the technique employed, certain\ organisms wert 
found which occur in every plate culture made with 
the rocks examined and which are of a strikingly dif: 
ferent type from any which are usually found 1 
plates made with soils or rocks. These organisms 
make a very sparse growth on media which suppor 
excellent growth of other organisms and seem to be 
long to the interior of the rocks studied, At least 
one and perhaps two such singular types of orgal- 
isms were found which possess many characters of 
the Actinomyces group. They are spore-bearing rods 
occurring in chains, and I have become convinced 
that they are indigenous to the rocks in the spore 
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ym. ‘The question of whether they have relatively 
rently gained access to the interior of the rock or 
ive always been there remains to be determined by 
ther investigation. Detailed studies with improved 
{ »chnique are now in progress to answer the numerous 
nestions Which have arisen as a result of my discov- 
ry, Many types of rock will be studied and espe- 
ially specimens derived from great depths where sur- 
ace contacts could have played no part in furnishing 
ne results noted. The Pre-Cambrian specimens thus 
ar used were surface samples, but the Pliocene speci- 
men was a deep sample as explained above. The or- 
vanisms in the Pre-Cambrian rocks and those in the 
Pliocene rocks are quite different from one another. 
jo algae of any kind, and no nitrifying bacteria have 
ever been found even in cultures maintained for sev- 
pral months or more. 

It need hardly be said that the significance of the 
facts stated above is extremely great from the physi- 
ological standpoint and also from the evolutionary 
standpoint. 

I am indebted for rock specimens to Dr. David 
White, of the U. S. Geological Survey, and to Dr. G. 
D. Louderback, of the University of California. I am 
glad to acknowledge also my obligation for assistance 
in some of the culture work to Mr. Herbert Copeland, 
of the Sacramento Junior College. 

Cuas. B. Lipman 




























UNIVERSITY OF CALIFORNIA 


NOTE ON THE RADIAL MAGNETIC 
GRADIENT OF THE SUN 

Dr. Hate and his collaborators at Mt. Wilson 
Observatory have studied the general magnetic field 
of the sun by spectroscopic measurements of the 
Zeeman effect. These researches established the fact 
that at any given level the distribution of the mag- 
netic field was very similar to the terresfrial distribu- 
tion. A study of the radial distribution showed that 
the field deereased radially several thousand times as 
fast as would be expected if the sun were uniformly 
magnetized. This rapid radial variation has made it 
very difficult to obtain a consistent view of the general 
magnetic fields of the sun and earth. 

In a recent paper’ the writer pointed out that 
under certain conditions of ionization, temperature, 
pressure and magnetic field, a true diamagnetic effect 
exists which is due to the motion of ions or electrons 
spiralling about an impressed magnetic field. On the 
earth the conditions in the Kennelly-Heaviside layer 
satisfy the requirements and it was shown that the 
diamagnetic effect of this layer would account for 
the solar component of the diurnal variation of ter- 
restrial magnetism. t 


1 Physical Review, Vol. 32, p. 133 (1928). 
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Such data as are now available from spectroscopic 
studies indicate quite definitely that conditions on 
the sun at altitudes corresponding to regions of large 
radial magnetic gradient are precisely those most 
favorable for a large diamagnetic effect. Preliminary 
ealeulations appear to show that the intensity of 
magnetization of the diamagnetic layer of the sun is 
quite ample to account for the observed gradient. 
Moreover, the type of variation of the diamagnetic 
effect with the altitude above the surface of the sun 
is of such a nature that it appears quite possible that 
the magnetic field at the surface proper is much 
greater than has been generally accepted. This pos- 
sibility is theoretically of great importance since it 
may shed considerable light on the origin of the 
magnetic field. A quantitative and more detailed 
study of the effect is now being undertaken. 

NAVAL RESEARCH LABORATORY, Ross Gunn 
ANnacostTiA, D. C. 


THE SO-CALLED SIEVE OF ERATOSTHENES 


Few mathematical developments due to the ancient 
Greeks are now more widely known or more fre- 
quently referred to than the so-called Sieve of Eratos- 
thenes for finding all the prime numbers which do 
not exceed a given number m. Such references ap- 
pear sometimes even in the somewhat popular litera- 
ture as a result of the fact that the use of the method 
represented by this sieve involves only very elemen- 
tary mathematical considerations. The method may 
be illustrated by writing the natural numbers in order 
of magnitude, beginning with 2 and ending with the 
arbitrary number n, and then canceling every second 
number after 2 in the list. After this has been ac- 
complished every third number of those which fol- 
low 3 is canceled and then every fifth number of 
those which follow 5. In general, after the multiples 
of any number k have been canceled the multiples 
of the first uncanceled number among those which 
follow & are canceled. The numbers which remain 
uncanceled after completing these operations consti- 
tute the list of the prime numbers which do not ex- 
ceed n. 

In 1911 E. Hoppe directed attention in his “Mathe- 
matik und Astronomie,” page 284, to the fact that 
this method was known to the Greeks long before 
the time of Eratosthenes, and hence that the common 
term Sieve of Eratosthenes is actually a misnomer. 
Before this time all writers who referred to this sub- 
ject seem to have credited Eratosthenes with the dis- 


covery of this method, which is the only one found in 


the mathematical literature of the ancients for de- 
termining all the prime numbers which do not exceed 
a given number. In fact, nearly all the writers who 
referred to this subject since 1911 have also given 
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eredit either explicitly or implicitly to Eratosthenes 
for the discovery of the method. In particular, this 
was done in the two histories of mathematics re- 
cently published in our country as well as in the ex- 
cellent work of reference in two volumes on the 
“History of Greek Mathematies,” by T. L. Heath, 
1921. It was, however, not done in the extensively 
revised second edition of the “Geschichte der Elemen- 
tar-Mathematik” in seven volumes by J. Tropfke, 
1921-1924. 

It seems desirable to direct attention to this mat- 
ter in a widely read periodical in order to facilitate 
the correction of such a widespread error, especially 
since this correction implies greater harmony in the 
picture of the mathematical developments due to the 
Greeks prior to the time of Euclid, about 300 B. C. 
The given method naturally suggests itself to any 
one who thinks seriously about the problem of de- 
termining all the prime numbers which do not exceed 
a given limit, and it has probably been rediscovered 
independently by thousands of students of mathe- 


matics. In view of the high mathematical attain- 


ments of the Greeks at the time of Euclid one would 
naturally be inclined to assume that this method could 
not have escaped being noted by the predecessors of 
Euclid, and it is therefore interesting to find that 
such an assumption is now supported by substantial 


historical evidence. The fact that no explicit refer- 
ence to the division of the natural numbers into the 
two classes now known as prime and composite has 
as yet been found in the literature of those peoples 
whose civilization preceded that of the Greeks is a 
striking comment on their mathematical attainments. 
G. A. MILLER 
UNIVERSITY OF ILLINOIS 


ECTOGONY OR METAXENIA? 

In an article entitled “Xenia and Other Influences 
Following Fertilization”! Waller discussed fully the 
nature of xenia and the proper use of the term .and 
at the same time proposed the word “ectogony” as a 
suitable term to describe those influences which are 
due to the developing zygote. Recently Swingle has 
proposed the term “metaxenia” for “the direct effect 
of pollen on the tissues of the mother plant outside 
the embryo and endosperm.” This term is open to 
many objections, since the word “xenia” plainly has 
come to mean the appearance of ordinary dominant 
heredity in the endosperm and not the effect of some 
material which might ooze out of the zygote nor of 
an irritation produced by its development. The in- 
fluence exerted on the mother by the developing 
embryo is a wide-spread phenomenon in both plants 
and animals and is not at all confined to cases where 


1 Ohio Jour. Sci., 17: 273-284, 1917. 
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a xeniophyte is present. Even in the Anthophyty ; 
considerable part of the species have so little end, 
sperm that it can not have much if any influence q 
the surrounding sporophyte tissues. Any effect 4, 

is noticed in such cases presumably comes from th 
zygote and is thus not “metaxenia.” Definite effes, 
from the outside on living tissues are abundant oy, 
side of the reproductive processes also, ranging 4 
the way from effects of parasites and gall insects y 
tight shoes, which presumably produce corns withoy 
emitting a special “corn hormone.” The ten 
“metaxenia” would, of course, also be inappropriai 
if applied to gymnosperms and especially in sq 
eases as the higher liverworts where the perigyniyy 
or so-called perianth seldom reaches its normal fom 
if fertilization of the ‘archegonium does not tak 
place. 

Dr. Waller’s term, ectogony, is correct and appr. 
priate from every point of view, ‘since it simply in. 
plies an effect following fertilization and thus em 
be used as appropriately for the effect in a live. 
wort gametophyte as for one in an angiospermoy 
sporophyte, while the term metaxenia would mai- 
festly be confusing and even absurd if applied to th 
first case. | 

If differential effects are present through a specifi 
influence brought in with the paternal heredity they 
ean be designated as differential ectogony. Since this 
effect is, no doubt, certain to receive considerable at- 
tention in the near future, the term ectogony shouli 
by all means be accepted’ by both botanists ani 
zoologists. 

JouHN H. ScHAFFNER 

DEPARTMENT OF BOTANY, 

Onto Stare UNIVERSITY 





REPORTS 


COMMITTEE OF THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS 


Ar the meeting of the board of directors of the 
American Institute of Electrical Engineers, held i 
New York on August 7, President Sehuchardt ar 
nounced the committee appointments for the admit- 
istrative year commencing August 1, 1928, The chair- 
men of the committees appointed are as follows: 


GENERAL COMMITTEES 


Execute: R. F. Schuchardt, electrical engineer, “om 
monwealth Edison Company, Chicago, Ill. 

Finance: E. B. Meyer, chief engineer, Public Servic 
Production Company, Newark, N. J. 

Meetings and Papers; H. P. Charlesworth, plant eng 
neer, American Telephone and Telegraph Company, Ne¥ 
York. | 
















publication: W. S. Gorsuch, engineer, economics, In- 
porough Rapid Transit Company, New York. 
coordination of Institute Actwities: H. A. Kidder, 
rintendent of motive power, Interborough Rapid 
ansit Company, New York. 

Board of Examiners: E. H. Everit, assistant to gen- 
al manager, Southern New England Telephone Com- 
any, New Haven, Conn. 

sections; W. B. Kouwenhoven, associate professor of 
jectrical engineering, Johns Hopkins University, Balti- 
nore, Md. 

Student Branches; J. L. Beaver, associate professor of 
ectrical engineering, Lehigh University, Bethlehem, Pa. 
Membership: J. E. Kearns, electrical engineer, General 
lectrie Company, Chicago, Ill. 

Headquarters; R. H. Tapscott, electrical engineer, New 
York Edison Company, New York. 

Law: C. O. Biekelhaupt, vice-president, Southern Bell 
. Telephone and Telegraph Company, Atlanta, Ga. 

Public Policy; D. C. Jackson, professor of electrical 
engineering, Massachusetts Institute of Technology, 

ambridge, Mass.; consulting engineer, Jackson and 
Moreland, Boston, Mass. 

Standards: F. D. Newbury, manager, power engineer- 
ing department, Westinghouse Electric and Manufactur- 
ing Company, East Pittsburgh, Pa. 

Edison Medal; Samuel Insull, president, Common- 
wealth Edison Company, Chicago, IIl. 

Lamme Medal; Charles F. Scott, professor of electrical 
engineering, Sheffield Scientific School, Yale University, 
New Haven, Conn. 

Code of Principles of Professional Conduct: Harold 
B. Smith, professor of electrical engineering, Worcester 
Polytechnie Institute, Worcester, Mass. 

Columbia University Scholarships: W. I. Slichter, pro- 
fessor of electrical engineering, Columbia University, 

New York. 

Award of Institute Prizes; H. P. Charlesworth, plant 
engineer, American Telephone and Telegraph Company, 

= New York. 

Safety Codes: F. V. Magalhaes, general superintendent 
of distribution and installation, Manhattan, New York 
Edison Company, New York. 

Licensing of Engineers; Francis Blossom, Sanderson 
and Porter, New York. 

Advisory Committee to the Museums of the Peaceful 
Arts: John Price Jackson, manager, personnel bureau, 
New York Edison Company, New York. 
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TECHNICAL COMMITTEES 


Automatic Stations: W. H. Millan, superintendent of 
substations, Union Electric Light and Power Company, 
St. Louis, Mo. 

Communication: H. W. Drake, apparatus engineer, 
Western Union Telegraph Company, New York. 

Education; Edward Bennett, professor of electrical 
engineering, University of Wisconsin, Madison, Wis. 

Electrical Machinery: W. J. Foster, consulting engi- 
heer, General Electric Company, Schenectady, N. Y. 
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Electric Welding; A. M. Candy, welding engineer, 
Westinghouse Electric and Manufacturing Company, 
East Pittsburgh, Pa. 

Electrochemistry and Electrometallurgy: G. W. Vinal, 
chief section of electrochemistry, Bureau of Standards, 
Washington, D. C. 

Electrophysics; V. Karapetoff, professor of electrical 
engineering, Cornell University, Ithaca, N. Y. 

General Power Applications: J. F. Gaskill, power 
engineer, Philadelphia Electric Company, Philadelphia, 
Pa. 

Instruments and Measurements: Everett 8. Lee, in 
charge insulation division, General Engineering Labora- 
tory, General Electric Company, Schenectady, N. Y. 

Applications to Iron and Steel Production: M. M. 
Fowler, electrical engineer, General Electric Company, 
Chicago, Ill. 

Production and Application of Light: B. E. Shackel- 
ford, chief physicist, Westinghouse Lamp Company, 
Bloomfield, N. J. 

Applications to Marine Work: W. E. Thau, director of 
marine engineering, Westinghouse Electric and Manu- 
facturing Company, New York. 

Applications to Mining Work: Carl Lee, electrical 
engineer, Peabody Coal Company, Chicago, Ill. 

Power Generation; F. A. Allner, general superintendent, 
Pennsylvania Water and Power Company, Baltimore, 
Md. 

Power Transmission and Distribution: H. R. Woodrow, 
electrical engineer, Brooklyn Edison Company, Inc., 
Brooklyn, N. Y. 

Protective Devices; E, A. Hester, planning engineer, 
Duquesne Light Company, Pittsburgh, Pa. 

Research: F. W. Peck, Jr., consulting engineer, Gen- 
eral Electric Company, Pittsfield, Mass. 

Transportation: W. M. Vandersluis, electrical engineer, 
Illinois Central Railroad, Chicago, Ill. 


In aecordance with the by-laws of the Edison medal 
committee, the board of directors confirmed the ap- 
pointment by President Schuchardt of new members 
of the Edison medal committee, for terms of five years 
each, as follows: Charles F. Brush, electrical engi- 
neering physicist, Cleveland, Ohio; D. C. Jackson, 
professor of electrical engineering, Massachusetts In- 
stitute of Technology, Cambridge, Mass., consulting 
engineer, Jackson and Moreland, Boston, Mass., and 
Elmer A. Sperry, chairman of board, Sperry Gyro- 
scope Company, Brooklyn, N. Y. The board also 
elected three of its membership to serve on the Edi- 
son medal committee for terms of two years each, 
namely, Bancroft Gherardi, vice-president and chief 
engineer, American Telephone and Telegraph Com- 
pany, New York; H. A. Kidder, superintendent of 
motive power, Interborough Rapid Transit Company, 
New York, and E. B. Merriam, engineer, switchboard 
department, General Electric Company, Schenectady, 


N. Y. F. L. HutcHinson, 


National Secretary 
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SCIENCE 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 


AN APPARATUS FOR WASHING HISTO- 
LOGICAL MATERIALS 


For years in preparing materials for histological 
study I had felt the need of a simple, practical piece 
of apparatus for washing from such materials the re- 
agents used in killing and fixing them. Being unable 
to find any such apparatus listed by the leading 
dealers in biological equipment I had made and in- 
stalled on a shelf above the sink in my laboratory a 
device that meets this need. 

The apparatus, as shown in the accompanying 
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sketch, consists of a framework of brass supporting 


a tank (1) made of tin-lined copper. This tank is 
held in place by the springs (5) and may readily be 
detached for cleaning. Above the tank are a series 
of peteocks (3) attached to a brass water-pipe (2) 
supported by uprights of the frame and fitted with a 
coupling for attaching the pipe by pressure-resistant 
rubber tubing to the water-supply. To the inner side 
of the back wall of the tank near the top are attached 
a series of spring-clips (4), one immediately below 
each peteock. These clips hold in place the washing 
tubes (7) and permit their ready insertion and re- 
moval from the tank, which, when in use, is filled with 
water to the level of the overflow pipe (6), through 
which, when the apparatus is in use, the excess water 
overflows into the sink. 

The washing tube consists of a simple piece of glass 
tubing of suitable diameter over one end of which is 
placed a strainer of cheese cloth, marquisette or other 
suitable material. This strainer is held in place by a 
brass wire spring (8), which is continued downward 
and under in such fashion as to form a “leg” under 
the center of the bottom of the tube. This leg rests 
on the bottom of the tank and thus prevents the 
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strainer from coming into contact with the bottoy i 
the tank. 

Material to be washed is put into the washing ty, 
and the tube is placed in the spring-clip holder Under 
the petcock, from which water is admitted into ,, 
tube. Washing is positive, the water entering th 
tube at the top and passing gently downward oy» 
and around the material and out at the bottom of jj, 
tube. The rate of flow of the water can be regulaty 
at will by means of the petecock, and the leg on ty 
spring holding the strainer prevents the tube fn, 
dropping to the bottom and stopping the flow of th 
water through the tube. In putting material into th 
tube, the killing fluid together with the material j, 
it is poured into the tube, from which the fluid escape 
through the strainer, leaving the material to be washej 
in the tube. When washing is complete, the tube js 
lifted from the tank and inverted in a wide-mouthej 
bottle or other suitable receptacle and a stream of 
water from a faucet, or preferably from a washing 
bottle, is directed upon the strainer, thus washing « 
material out of the tube into the receptacle. In this 
way materials can be handled without touching then 
with instruments and the most delicate can be manipu- 
lated without injury. 

The tank is fifteen inches long, four inches wite, 
and four inches deep. I have found a tube fow 
inches long and one inch in diameter the most satis 
factory for general work, but tubes of greater dian- 
eter may be used and also of shorter length, provided 
the leg on the spring be made correspondingly longer. 
My students have found this piece of apparatu 
entirely satisfactory. J. B. Parker 

CATHOLIC UNIVERSITY OF AMERICA 


SPECIAL ARTICLES 


DIAGRAMS RELATIVE TO HAMILTON'S 
CANONICAL EQUATIONS 

HaMILTON’s equations are so extensively appealed 
to in modern physics, that the following diagrams 
which contain considerable information, may be found 
useful. The masterly treatment given by Sommer 
feld has been followed. 

1. In figure 1, the arrows denote differentiations of 
the total energy H, either partial relative to the inti- 
vidual g,, p,;, variables, or partial gradients. _Differ- 
entiations along parallel lines are equal and if the 
direction is up or to the right both are positive; 
otherwise one of them is negative. Thus the diagram 
is to be read 

0H/op, = %q,/9t or pH =4 ....... (speeds) 
0H /%q, =—%p,/%t or AH =-p (forces) 
1 Vectors are given in roman, scalars in italics, 





and 
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We have additionally 9T/%q, =p, or y, T=p, T be- 
ing the kinetic energy. One notes that diagonally op- 
posite corners of figure 1 are essentially scalars and 
vectors, respectively, and the variables in H are indi- 
cated by the diagram. 

2. Point transformations, where Q,=/x(q, °** qn)» 
follow the same rules as given in figure 2. Thus 
ve =Q; voqH=-P; P=yqZ with the variables in 
H indicated as before. 

3. A similar diagram is available to show the con- 
ditions under which canonical or contact transforma- 
tions are admissible. In figure 3, F is a qQ fune- 
tion such that the canonical conjugates are y,/'=P 
and ypF =— P; whereas F’ is a qP funetion, the con- 
jugates appearing as y ZF’ =p and ypF’ =-Q. Thus 
the diagram shows the variables in F and F’, but both 
may also contain time, t, explicitly. 

With the new Q and P so defined, the diagram 
figure 2 is again at hand for use with the understand- 
ing that H+9F/9t or else H+9F’/9t are in general 
to replace H, as for instance in the adiabatic and per- 
turbation phenomena. 

4. In ease of varied action a function correspond- 
ing to F’” and which turns out to be the characteristic 
function §= f 027 dt may be made free from explicit 
time. Moreover if cyelie coordinates are in question 
P and Q may, as shown in Figure 3, be replaced by 
J = §p - dq and the eyelie variable w. This cyclic inte- 
gral § is here to be taken in a vector sense (much like 
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a vy) so that iJ, +i,J,+---=i,§p,dq, +1,8p,dq,+°-- 
whence generally J;,=§p,dq,. Moreover J =§ va * dq 
= D$i, (dS/dq,)dq, is thus the vector sum of the in- 
erements of § in cycles of all the q,, q, --- in q; «e., 
Jy, =§(dS/dqy.) dqy. 

Finally in the present case, figure 2, is replaced by 
figure 4, where H (aJ) and J(aW) are free from 
explicit time. Thus 4,H=-—9J/0t=0 sinee by defi- 
nition H does not contain w, and A ,H =9%w/0t is con- 
stant or W,=Yt+W,. 

If the system varies adiabatically conformably with 
a slowly changing parameter a, H is to be replaced 


by H+d¢da/dt where H and ¢ contain the same_ 


variables. Hence y,H=-a4,¢=93/9t. 

5. Jacobi’s transformations start with the same time 
free characteristic function S(q,--* q,%,°*:%,) sup- 
posedly integrated, and the partial differential equa- 
tion H(q, ew ie q29S/9q, vie o 08 /0q,2, ‘++ aJ)=W 
=H(q, -*: dn B, --* Ba &, *** &) integrated, but they 
then vary the constants, i.e., treat the parameters «4, 
8, as variables However, as a,, the last of the arbi- 
trary constants (therefore additive and vanishing in 
the differentiations) is to be replaced by the time free 
energy W, the condition for contact transformations is 
conveniently forked at S as shown in figure (5), where 
A,S =p; 9S/OW =8,; and 0S/da, = 8,. 

Figure 2 is now replaced by the duplicated square 
distorted for clearness, figure 6, conformably with the 
forked figure 5. All the differential coefficients of 
H here are necessarily zero except (since H=W), 
9H/9W =98,/0t=1, whence B,=t,+t,, which is the 
time specification of the motion. Hence 8, =9%S/0a, 
=const., since 98,/9t = 0, give the orbital equations in 
4; °** G With the constants specified, there being thus 
in all m equations for the n+1 variables including tf. 

In ease of perturbations, H is replaced by H+4¢, 
expressed as functions of a, 8, W, ¢ vanishing for the 
unperturbed motion. Thus, for instance, 98,/9t=1 

CarRL Barus 

Brown UNIVERSITY, 

PROVIDENCE, R, I. 


THE GERM CELL CYCLE OF THE 
DIGENETIC TREMATODES! 
THE life cycle of the digenetic trematodes has been 
a subject for both conjecture and investigation by 
zoologists for more than a century. Metagenesis, 
paedogenesis, metamorphosis extending over several 
generations, dissogenie and heterogony have been put 
forward as explanations on either theoretical or cyto- 
logical grounds. Since the investigations on the 


1 From the Department of Helminthology, Johns Hop- 
kins University. This work was done in partial ful- 
filment of the requirements for the degree of doctor of 
science in the School of Hygiene and Public Health. A 
full aecount will be published later. 
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cytological background of this life cycle have usually 
been incidental to some other subject and have in 
every case been based on the study of one or a very 
few forms, it seemed worthwhile to attack the problem 
by making a more extended study and one which 
would be comparative in nature. The cerearia-pro- 
ducing sporocysts or rediae of twenty different forms 
well distributed through the trematode classification 
were used in the investigation. From these studies 
the former theories were tested and some new evi- 
dence bearing on the nature of the life cycle was de- 
rived. 

Metagenesis is no longer seriously considered as a 
possible explanation of the life history of this group 
beeause it implies that the hermaphroditic adult gen- 
eration alternates with one that reproduces by a 
purely asexual method such as budding or fission. 
Likewise paedogenesis can be ruled out because this 
term, as used in its original sense, applies only to 
eases where a larva with sexually mature reproductive 
_ organs gives rise to functionless adults. The argu- 
ments for a metamorphosis extending over several 
generations? were based largely on the structural 
homology of the various stages. Although such a 
homology is easily recognized, this theory lacks the 
necessary cytological basis to establish it as an ac- 
ceptable explanation of this life cycle. Since both 
dissogenie and heterogony require that a maturation 
process takes place in the reproductive cells of the 
sporocysts or rediae, polar bodies or other matura- 
tion phenomena must be found in these pre-cercarial 
stages before either of these explanations can be ae- 
cepted. 

Reuss,? Haswell,* Tennent,5 Cary® and Faust * have 
reported finding polar bodies in the reproductive cells 
of the cercaria-producing sporocysts and rediae, but 
disagree with one another in regard to the time and 
manner of their production and the number of polar 
bodies resulting. Looss,8 Coe,® Rossbach,!° Doll- 
fust! and Mathias’? have reported searching for polar 
bodies without finding them. This point was made 
the principal objective of the present study. In none 


2 Looss, 1892, ‘‘ Festschrift f. Leuckart,’’ 147-167. 

3 Reuss, 1903, Zeit. wiss. Zool., 74: 458-477. 

4 Haswell, 1903, Proc. Linn. Soc. N. 8. Wales, 27: 
497-515. 

5 Tennent, 1906, Quart. Journ. Micr. Sci., 49: 99-133. 

6 Cary, 1909, Zool. Jahrb. Anat., 28: 595-659. 

7 Faust, 1917, Ill. Biol. Monogr., 4: 1-120. 

8 Loc. cit. 

9 Coe, 1896, Zool. Jahrb. Anat., 9: 561-570. 

10 Rossbach, 1906, Zett. wiss. Zool., 84: 361-445. 

1) Dolifus, 1919, C. R. Ac. Sci. Paris, 168: 124-127. 

12 Mathias, 1925, Bull. Biol. de la France et de la 
3elgiaue, 59: 1-123. 
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of the twenty forms investigated were polar bodicg 
or other maturation phenomena found. This result, 
together with the work of the men listed immediatd, 
above and the disagreement among those who ». 
ported finding polar bodies, is considered to be goo 
evidence that maturation does not take place in th 
cells that produce cereariae within the sporocysts anj 
rediae and that the life cycle, therefore, can not 
either dissogenie or heterogony. 

Another point that has an important bearing 
the interpretation of this life cycle is the origin anj 
location of the germ cells in the pre-cercarial stages 
Instead of being produced in ovaries, as reported 
by a number of previous authors, the germ cells wer 
discovered in the body cavity of the sporocyst or 
redia while these stages are still quite immature, 
The germ cells were found to multiply by division 
without undergoing maturation to produce loosely or- 
ganized masses of cells which have been called “gern. 
masses.” It is believed that previous investigators 
either have failed to distinguish between these gern. 
masses and the ordinary “germ balls” (i.¢., embryos 
of cercariae) or have interpreted them to be ovaries. 
The germ-masses eventually dissociate and each cell 
undergoes cleavage to form the embryo of a cercaria, 
The formation and dissociation of the germ-masses is 
considered to be a typical case of polyembryony. 
This process provides a means of germinal multipli- 
eation which is much needed on account of the 
plurally parasitic existence of the worm. 

For the previous explanations of the trematode life 
cycle, a substitute hypothesis is offered interpreting 
the life history as one in which the germinal lineage 
passes through successive larval stages in which 
polyembryony features as a mode of germinal multi- 
plication. The activating factor responsible for the 
unusual sequence of stages in this life history is 
thought to be a tendency of the cells of the germinal 
line to undergo precocious cleavage. This factor is 
operative first in the miracidium whose somatic de- 
velopment to form a typical adult is restrained by 
the early impetus of germinal multiplication so that 
it becomes a “mere reproductive sac” after entering 
its snail host. The germ cells within this miracidium- 
mother-sporocyst stage undergo a similar process to 
form mother rediae or sporocysts. The same pro- 
cedure is repeated as many times as there are inter- 
calary stages, stopping only when the cells of the 
germinal line have attained sufficient physiological 
age and morphological differentiation to produce 4 
form (the cerearia) in which the germ cells are nor- 
mally restrained and in which the somatic: elements 
can therefore go on to develop a true adult. 


F. G. Brooxs 
OKLAHOMA CiTy, OKLA. 
















